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(54) FUEL INJECTION CONTROL DEVICE FOR IN-CYLINDER FUEL INJECTION ENGINE nS 

(57)Abstract: .( T^gF) «< 

PROBLEM TO BE SOLVED: To improve starting capability of an jJt . t e\ 

engine and exhaust gas emission, by properly setting a share 
ratio between the amount of the fuel to be injected into the 
inside of a cylinder and that to be injected into an air-intake 
pipe, taking into consideration the particulated condition of the 
fuel into the cylinder at the time of engine start. 
SOLUTION: When an engine is under control for start-up, the 
whole required amount of fuel injection for start-up is 
determined based on the temperature of the engine water (S1- 
S3), and then, referring to the share table based on the 
pressure of the high pressure fuel, an in-cylinder share of the 
fuel injection against the whole required amount of fuel 
injection, that is, a share ratio, is determined (S4-S5). Then, the 
amount of fuel to be injected into the inside of a cylinder 
through an in-cylinder injector is determined by multiplying the 
whole required amount of fuel injection by the share ratio, 
thereby setting the fuel injection pulse width (S6 t S7). 
Thereafter, the amount of fuel to be injected outside a cylinder 
through an outside-cylinder injector is determined by 
multiplying the whole required amount of fuel injection by the complement number of the share ratio 
(1 -share ratio), thereby setting the fuel injection pulse width (S8, S9). This makes it possible to avoid 
supplying fuel at a time when the injection fuel in particulate form is of poor quality, thereby improving 
the starting capability of the engine. 
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* NOTIpES * 

JPO and NCJPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has an injector for the injection in a cylinder for injecting a fuel in a gas column, and an injector 
for injection cylinder outside for injecting a fuel within inhalation of air. In the fuel -injection control unit of 
the charge injection engine of cylinder internal combustion which uses both injectors together and supplies a 
fuel at the time of engine starting The rate of an assignment shared with the fuel oil consumption by the 
above-mentioned injector for the injection in a cylinder, and the fuel oil consumption by the above- 
mentioned injector for injection cylinder outside to the total demand fuel oil consumption demanded at the 
time of engine starting The fuel-injection control unit of the charge injection engine of cylinder internal 
combustion characterized by having the rate setting means of a fuel assignment which makes primary 
parameter fuel pressure of the high-pressure fuel system which supplies a fuel to the above-mentioned 
injector for the injection in a cylinder, and carries out an adjustable setup to it. 

[Claim 2] The above-mentioned rate setting means of a fuel assignment is the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion according to claim 1 characterized by enlarging 
the rate of an assignment of the fuel oil consumption by the above-mentioned injector for injection cylinder 
outside, so that the fuel pressure of the above-mentioned high-pressure fuel system is low. 
[Claim 3] The above-mentioned rate setting means of a fuel assignment is the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion according to claim 1 characterized by for the 
fuel pressure of the above-mentioned high-pressure fuel system following on going up, and making small 
continuously the rate of an assignment of the fuel oil consumption by the above-mentioned injector for 
injection cylinder outside. 

[Claim 4] The above-mentioned rate setting means of a fuel assignment is the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion according to claim 2 which predicts the fuel 
pressure of the above-mentioned high-pressure fuel system by the engine speed, and is characterized by 
enlarging the rate of an assignment of the fuel oil consumption by the above-mentioned injector for injection 
cylinder outside, so that an engine speed is low. 

[Claim 5] The above-mentioned rate setting means of a fuel assignment is the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion according to claim 3 characterized by predicting 
the fuel pressure of the above-mentioned high-pressure fuel system by the engine speed, and making small 
continuously the rate of an assignment of the fuel oil consumption by the above-mentioned injector for 
injection cylinder outside with the rise of an engine speed. 

[Claim 6] The above-mentioned rate setting means of a fuel assignment is the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion according to claim 1 characterized by in addition 
to the fuel pressure of the above-mentioned high-pressure fuel system enlarging the rate of an assignment of 
the fuel oil consumption by the above-mentioned injector for injection cylinder outside, using the 
temperature condition in the fuel injection into a gas column as a parameter, so that the fuel pressure of the 
above-mentioned high-pressure fuel system is low and the above-mentioned temperature condition is a low 
temperature side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-injection control unit of the charge injection engine 
of cylinder internal combustion which equipped the injector for the injection in a cylinder and the inhalation 
of air within the pipe one for injecting a fuel in a gas column with the injector for injection cylinder outside 
for injecting a fuel. 
[0002] 

[Description of the Prior Art] It has the injector for injection cylinder outside for generally injecting a fuel 
auxiliary in the charge injection engine of cylinder internal combustion within inhalation of air in addition to 
the injector for the injection in a cylinder for injecting a fuel in a gas column. And engine startability is 
improved by using together the injector for the injection in a cylinder, and the injector for injection cylinder 
outside at the time of the cold state to which the atomization property of a fuel gets worse. 
[0003] For example, JP,2000-8916,A is made to share the injection quantity at the time of engine starting 
with a main-fuel injection valve (injector for the injection in a cylinder), and an auxiliary fuel injection valve 
(injector for injection cylinder outside), and the technique which carries out an adjustable setup of the rate of 
an assignment according to engine cooling water temperature is indicated. Moreover, at the time of engine 
low-temperature starting, to JP,10-18884,A, a main-fuel injection valve (injector for the injection in a 
cylinder) and an auxiliary fuel injection valve (injector for injection cylinder outside) are used together, and 
the technique which carries out loss-in-quantity amendment of the supply fuel quantity of a main- fuel 
injection valve based on the supply fuel quantity of an auxiliary fuel injection valve is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, at the time of engine starting, the pressure up 
according [ the fuel pressure of the high-pressure fuel system which supplies a fuel to the injector for the 
injection in a cylinder ] to high pressure pumping is inadequate, and a regular setting pressure is not reached 
in many cases. In this point and the above-mentioned advanced technology, neither is taken into 
consideration about a high-pressure fuel system-pressure fall, but if the injector for the injection in a 
cylinder and the injector for the injection in a cylinder share and a fuel is supplied at the time of engine 
starting, from the injector for the injection in a cylinder, the high-pressure fuel system pressure immediately 
after cranking is in a very low condition, and a fUel with inferior atomization will be injected. 
[0005] When the amount of supply of a certain fixed fuel is considered, it may mean that mixing with air is 
no longer performed efficiently, and the combustible-gas-mixture concentration near the ignition plug may 
fall, and lack of the atomization of the fuel at the time of engine starting may result in defective ignition 
(i.e., poor starting). In order to compensate this, when the fuel amount of supply is increased, generating of 
the soot (particulate matter) by combustion of dilution by the fuel of lubrication oil, a local fault rich 
mixture, and a drop etc. is caused, and there is a possibility that exhaust gas emission may get worse (HC 
and CO increase especially). 

[0006] This invention was made in view of the above-mentioned situation, sets up appropriately the rate of 
an assignment of the fuel oil consumption into a gas column, and the fuel oil consumption within inhalation 
of air in consideration of the atomization condition of the fuel injection into a gas column at the time of 
engine starting, and aims at offering the fuel-injection control unit of the charge injection engine of cylinder 
internal combustion which can aim at improvement in engine startability, and improvement in exhaust gas 
emission. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
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claim 1 It has an injector for the injection in a cylinder for injecting a fuel in a gas column, and an injector 
for injection cylinder outside for injecting a fuel within inhalation of air. In the fuel-injection control unit of 
the charge injection engine of cylinder internal combustion which uses both injectors together and supplies a 
fuel at the time of engine starting The rate of an assignment shared with the fuel oil consumption by the 
above-mentioned injector for the injection in a cylinder, and the fuel oil consumption by the above- 
mentioned injector for injection cylinder outside to the total demand fuel oil consumption demanded at the 
time of engine starting It is characterized by having the rate setting means of a fuel assignment which makes 
primary parameter fuel pressure of the high-pressure fuel system which supplies a fuel to the above- 
mentioned injector for the injection in a cylinder, and carries out an adjustable setup to it. 
[0008] Invention according to claim 2 is characterized by the above-mentioned rate setting means of a fuel 
assignment enlarging the rate of an assignment of the fuel oil consumption by the above-mentioned injector 
for injection cylinder outside, so that the fuel pressure of the above-mentioned high-pressure fuel system is 
low in invention according to claim 1 . 

[0009] In invention according to claim 1 , the above-mentioned rate setting means of a fuel assignment is 
characterized by for the fuel pressure of the above-mentioned high-pressure fuel system following on going 
up, and making small continuously the rate of an assignment of the fuel oil consumption by the above- 
mentioned injector for injection cylinder outside by invention according to claim 3. 
[0010] In invention according to claim 2, the above-mentioned rate setting means of a fuel assignment 
predicts the fuel pressure of the above-mentioned high-pressure fuel system by the engine speed, and 
invention according to claim 4 is characterized by enlarging the rate of an assignment of the fuel oil 
consumption by the above-mentioned injector for injection cylinder outside, so that an engine speed is low. 
[001 1] Invention according to claim 5 is characterized by for the above-mentioned rate setting means of a 
fuel assignment predicting the fuel pressure of the above-mentioned high-pressure fuel system by the engine 
speed, and making small continuously the rate of an assignment of the fuel oil consumption by the above- 
mentioned injector for injection cylinder outside with the rise of an engine speed in invention according to 
claim 3. 

[0012] Invention according to claim 6 is characterized by in addition to the fuel pressure of the above- 
mentioned high-pressure fuel system, the above-mentioned rate setting means of a fuel assignment enlarging 
the rate of an assignment of the fuel oil consumption by the above-mentioned injector for injection cylinder 
outside, using the temperature condition in the ftiel injection into a gas column as a parameter, so that the 
fuel pressure of the above-mentioned high-pressure fuel system is low and the above-mentioned temperature 
condition is a low temperature side in invention according to claim 1 . 

[0013] Invention according to claim 1 namely, the rate of an assignment of the fuel oil consumption by the 
injector for the injection in a cylinder to total demand fuel oil consumption, and the fuel oil consumption by 
the injector for injection cylinder outside at the time of engine starting By supplying a fuel from both 
injectors according to the rate of an assignment which carried out an adjustable setup to the injector for the 
injection in a cylinder and which was set to it by making into primary parameter fuel pressure of the high- 
pressure fuel system which supplies a fuel It prevents that a fuel with still inferior atomization is injected 
from the injector for the injection in a cylinder in the condition with the inadequate rise of the fuel pressure 
of a high-pressure fuel system, and engine startability is improved. 

[0014] By enlarging the rate of an assignment of the fuel oil consumption by the injector for injection 
cylinder outside, invention according to claim 2 supplies a good fuel certainly, and its condition of 
atomization improves engine startability more, so that the fuel pressure of a high-pressure fuel system is low 
in that case. Moreover, by the fuel pressure of a high-pressure fuel system following on going up, and 
making small continuously the rate of an assignment of the fuel oil consumption by the injector for injection 
cylinder outside, invention according to claim 3 controls step-change of the fuel amount of supply, and it 
prevents aggravation of exhaust gas emission while improving engine stability. 

[0015] The fuel pressure of a high-pressure fuel system can be predicted by the engine speed, and invention 
according to claim 4 enlarges the rate of an assignment of the fUel oil consumption by the injector for 
injection cylinder outside, so that an engine speed is low, and invention according to claim 5 makes small 
continuously the rate of an assignment of the fuel oil consumption by the injector for injection cylinder 
outside with the rise of an engine speed. 

[0016] Moreover, in addition to the fuel pressure of a high-pressure fuel system, invention according to 
claim 6 uses the temperature condition in the fuel injection into a gas column as a parameter. By enlarging 
the rate of an assignment of the fuel oil consumption by the injector for injection cylinder outside, so that the 
fuel pressure of a high-pressure fuel system is low and a temperature condition is a low temperature side 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2006 



JP,2001-336439,A [DETAILED DESCRIPTION] 



Page 3 of 9 



The fuel oil consumption from the injector for the injection in a cylinder at the time of low-temperature 
starting is controlled, the fuel pressure of a high-pressure fuel system is raised quickly, and atomization of 
the injection fuel from the injector for the injection in a cylinder is realized for a short time. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. It is the timing diagram the explanatory view in which in the outline block diagram 
of an engine control system and drawing 2 the schematic diagram of a fuel-supply system and drawing 3 
show the flow chart of a fuel-injection control routine, and drawing 4 shows [ drawing 1 - drawing 6 / 
drawing 1 ] the relation between fuel pressure and granularity of spray, and drawing 5 indicate the 
explanatory view of the rate map of an assignment with respect to one gestalt of operation of this invention, 
and drawing 6 indicates change of the fuel pressure of a high-pressure fuel system, the charge injection 
quantity of cylinder internal combustion, the fuel oil consumption outside a cylinder, and the rate of an 
assignment to be. 

[0018] In drawing 1 , a sign 1 is a charge injection engine of cylinder internal combustion which a fuel is 
injected [ engine ] directly into a gas column and bums gaseous mixture by jump spark ignition, and shows a 
level opposed type 4-cylinder gasoline engine in drawing. The cylinder head 2 is formed in right-and-left 
both banks of cylinder block 1 a of an engine 1 , respectively, and the suction port 3 and the exhaust air port 4 
are formed in them for every gas column of each cylinder head 2. The engine 1 of this gestalt is 4 bulb 
engine which has two inlet valves and two exhaust valves for every gas column, and the swirl control valve 
6 for generating a swirl style to a combustion chamber by the operating range of low and an inside load, and 
raising engine combustion efficiency to one branch pipe of the intake manifold 5 which is open for free 
passage to each of two suction ports 3, is infixed. 

[0019] Moreover, a throttle valve 8 is infixed in the brakes servo-motor 7 which are the upstream set section 
of each branch pipe of an intake manifold 5, and the upstream of the brakes servo-motor 7 is opened for free 
passage by the inlet pipe 1 0 through the electronics control throttle body equipped with the throttle actuator 
9 which drives a throttle valve 8 and a throttle valve 8. The air box 12 which stores an air cleaner is opened 
for free passage by the upstream of an inlet pipe 1 0, and new mind is taken in through the air intake chamber 
13. 

[0020] Furthermore, an exhaust pipe 15 is opened for free passage through the exhaust manifold 14 by each 
exhaust air port 4 for every gas column of an engine 1 , and the catalytic converter 1 6 which has a three way 
component catalyst in the unification section of the exhaust pipe 1 5 from right-and-left both banks is infixed 
in it. Furthermore, the catalytic converter 17 which has an NOx occlusion catalyst is infixed in this catalytic- 
converter 16 downstream, and the muffler 18 is open for free passage. 

[0021] On the other hand, the blow-by gas path 23 which is open for free passage to the crank case of an 
engine 1 extends from the cylinder block la side, and while it branches halfway and one side is opened for 
free passage by the inlet pipe 10 of the throttle- valve 8 upstream, another side is opened for free passage by 
throttle-valve 8 lower stream of a river through the blow-by gas control valve 24. Furthermore, the new air 
conduction close path 25 for introducing new mind in a crank case extends from the inlet pipe 10 of the 
throttle-valve 8 upstream, and is opened for free passage into the cylinder head 2 of each bank. The 
electronics control type EGR control valve 27 for controlling the amount of EGR(s) by the control signal 
from an electronic control unit 100 is infixed in the halfway of the exhaust gas reflux (EGR) path 26 which 
opens the brakes servo-motor 7 and the exhaust air port 4 for free passage. 

[0022] Next, the injector 28 for the injection in a cylinder is ****(ed) by combustion chamber lb of each 
gas column of an engine 1, and the injector 29 for injection cylinder outside which injects a fuel within 
[ besides a cylinder ] inhalation of air is further arranged in the swirl control valve 6 upstream of the intake 
manifold 5 for every bank as an injection-cylinder outside injector used auxiliary to the injector 28 for the 
injection in a cylinder. Another side is connected to the high-pressure fuel pump unit 35, while the fuel tank 
30 which stores the fuel for the injector 28 for the injection in a cylinder and the injector 29 for injection 
cylinder outside is equipped with the fuel pump 31 of an in tank type, fuel Rhine 32 which extends from the 
delivery of this fuel pump 3 1 branches to a two way type through a fuel filter 33 and one side is connected 
to the injector 29 for injection cylinder outside for every bank. 

[0023] The high-pressure fuel pump unit 35 is small and lightweight, it consists of specifications of a 
necessary minimum pump capacity according to the property of an engine 1 , and the high-pressure regulator 
which regulates the pressure of the discharge pressure of the high-pressure fuel pump driven through the 
cam shaft of an engine 1 and a high-pressure fuel pump to the high-pressure injection pressure for the 
injection in a cylinder is built in. From the high-pressure fuel pump unit 35, the fuel return line 36 to a fuel 
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tank 30 and the high pressure line 37 which is open for free passage to the fuel distribution tube 38 for every 
bank which distributes a fuel to the injector 28 for the injection in a cylinder of each gas column have 
extended. For air purging in Rhine, the fuel pressure change-over bulb assembly 39 is connected to the high 
pressure line 37, the fuel return line 41 of the pressure regulator 40 opened for free passage by this fuel 
pressure change-over bulb assembly 39 joins the fuel return line 36 from the high-pressure fuel pump unit 
35 at it, and it connects with the fuel tank 30. 

[0024] As shown in drawin g 2 , the fuel pump 3 1 which constitutes the principal part of a low voltage fuel 
system is constituted by the detail as a unit equipped with damper 3 Id connected to the discharge side of 
fiiel-filter 31b connected to the inlet side of motorised type feed-pump 31a in a fuel tank 30, and this feed- 
pump 31a and low voltage regulator 31c, and feed-pump 31a. And a fuel is supplied to the high-pressure 
fuel pump unit 35 and the injector 29 for injection cylinder outside of each bank through the external fuel 
filter 33. 

[0025] Moreover, the high-pressure fuel pump unit 35 which constitutes the principal part of a high-pressure 
fuel system is mainly constituted in high-pressure regulator 35d which regulates the pressure of the 
discharge pressure of high-pressure feed-pump 35c driven with an engine 1, and high-pressure feed-pump 
35c. And while fuel-filter 35a and low voltage damper 35b are infixed in the inlet side of high-pressure 
feed-pump 35c, high-pressure damper 35e, orifice 35f, and one-way bulb 35g are infixed in the discharge 
side of high-pressure feed-pump 35c. While the discharge side of high-pressure feed-pump 35c is connected 
to the fuel distribution tube 38 of one bank through one-way bulb 35g, it connects with high-pressure 
regulator 35d through 35h of fuel filters from one-way bulb 35g, and the this high-pressure regulator 35d 
return path is opened for free passage by the fuel tank 30 through orifice 35i. In addition, the drain path of 
high-pressure feed-pump 35c is connected to the return path through one-way bulb 35j. 
[0026] Moreover, in hi gh -pressure feed-pump 35c of an engine drive type, since a discharge pressure (the 
amount of discharge flow) is not securable at the time of cranking of engine starting, one-way bulb 35k is 
infixed in the path which bypasses the discharge side and inlet side of high-pressure feed-pump 35c. That is, 
at the time of engine starting, with the fuel pressure from feed-pump 31a of the motorised type in a fuel tank 
30, one-way bulb 35k opens, high-pressure feed-pump 35c is bypassed, and a fuel is supplied to the fuel 
distribution tube 38. 

[0027] Furthermore, the fuel pressure change-over bulb assembly 39 connected to the fuel distribution tube 
38 of a bank of another side has the composition that resonator 39d is connected to the entrance side of fuel- 
filter 39b through orifice 39c while the input port side of fuel pressure change-over solenoid valve 39a is 
connected to the fuel distribution tube 38 through fuel-filter 39b. At the time of engine starting, with an 
electronic control unit 100, fuel pressure change-over solenoid valve 39a is opened, the fuel pressure of a 
high pressure line 37 is lowered by making a high pressure line 37 bypass to a fuel tank 30 through a 
pressure regulator 40, a fuel flow is increased, and the air or evaporative gas in a high pressure line 37 is 
discharged quickly. 

[0028] On the other hand, from the upper part of a fuel tank 30, in order to emit the evaporative gas in a fuel 
tank 30, as a broken line shows among drawing 1 , the purge path 42 extends and the canister 45 equipped 
with the adsorption section which consists of activated carbon etc. through the rollover bulb 43 and the 2- 
way valve 44 for preventing the fuel leakage by emergency car sideslip is open for free passage. The 
canister 45 downstream of the purge path 42 is opened for free passage by the brakes servo-motor 7 through 
the canister purge control valve 46 for controlling the amount of purges of the evaporation fuel from a 
canister 45. 

[0029] Moreover, the ignition plug 47 which exposes the discharge electrode at a tip to a combustion 
chamber is arranged for every gas column of the cylinder head 2 of an engine 1, and the ignition coils 48 
which contain an ignitor in the ignition plug 47 for every gas column are formed successively. Moreover, it 
has the hydraulic-drive type adjustable valve timing actuator 49 of the common knowledge which carries 
out relative rotation of an air inlet cam pulley and the air inlet cam shaft, and carries out adjustable [ of the 
rotation phase of the air inlet cam shaft over a crankshaft ] continuously in the cam sprocket which drives 
each air inlet cam shaft in each cylinder head 2. Drive control of this adjustable valve timing actuator 49 is 
carried out by the oil pressure through the oil flow control valve 50 which operates with the driving signal 
from an electronic control unit 1 00. 

[0030] Next, arrangement of the sensors for detecting operational status is explained. An intake temperature 
sensor 51 is ****(ed) by the air box 12 which stores an air cleaner, and the inhalation air content sensor 52 
of the heat type which used the hot wire or the hot film is infixed in the direct lower stream of a river of the 
air box 12 of an inlet pipe 10. Moreover, the throttle sensors 53 are formed successively by the throttle valve 
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3 installed inside a throttle body, and in order to detect the amount of treading in of an accelerator pedal 54 
as an output request of an operator when controlling an engine 1, the accelerator sensors 55 are formed 
successively by the accelerator pedal 54 through the cable. 

[003 1] Moreover, the fuel pressure sensor 56 which detects the fuel pressure of a high-pressure fuel system 
to the fuel distribution tube 38 of one bank is attached, and the air- fuel ratio sensor 57 for detecting the air- 
fuel ratio in exhaust gas in all operation regions and the exhaust gas temperature sensor 58 are arranged in 
the vertical style side of the catalytic converter 16 which has a three way component catalyst, respectively. 
Furthermore, the catalytic converter 17 which has an NOx occlusion catalyst is infixed in the downstream of 
a catalytic converter 1 6, and 02 sensor 59 for detecting the oxygen density in the exhaust gas which passed 
the NOx occlusion catalyst to the downstream of this catalytic converter 17 is arranged. 
[0032] On the other hand, a knock sensor 60 is attached in cylinder block la of an engine 1, and the cooling 
coolant temperature sensor 62 is ****(ed) by the cooling water path 61 which opens right-and-left both 
banks of cylinder block la for free passage. Moreover, the crank angle sensor 64 is opposite-**(ed) by the 
periphery of the crank rotor 63 fixed to revolve to the crankshaft of an engine 1 , and the gas column 
distinction sensor 65 is opposite-* *(ed) by the rear face of the air inlet cam pulley which rotates 1/2 to a 
crankshaft. Furthermore, the cam location sensor 66 for detecting the air inlet cam location which is valve 
timing control information is opposite-* *(ed) by the periphery of the cam rotor fixed to the back end of an 
air inlet cam shaft. In addition, in the gestalt of this operation, the gas column distinction sensor 65 is 
formed only in one bank. 

[0033] It connects with the electronic control unit (ECU) 100 which consists of a microcomputer and a 
circumference circuit, and the sensor actuators in the above engine 1 process the signal from each sensors by 
ECU 100, it drives each actuators, and controls an engine 1 electronically. Maine control unit section 100a to 
which ECU 100 of this gestalt performs engine control at the time of starting and transit of an engine 1, It 
consists of ETC control unit section 1 00b which performs throttle control concerning the accelerator 
opening as an operators output request. In Maine control unit section 1 00a Air Fuel Ratio Control including 
fUel-injection control, ignition timing control, EGR control, adjustable valve timing control, etc. are 
performed, and electronics control of the throttle valve 8 through the throttle actuator 9 is performed to 
dedication in ETC control unit section 100b. 

[0034] The injector drive unit 101 of the dedication for driving the injector 28 for the injection in a cylinder 
is connected to Maine control unit section 1 00a, the relay coil of the fuel pump relay 1 03 for turning on and 
turning off the relay coil of the injector driver relay 102 for turning on and turning off the power source to 
the injector drive unit 101 and the power source to a fuel pump 31 is connected, and an ignition power 
source is supplied through relay contact of the ignition relay 104. 

[0035] Moreover, as sensors connected to Maine control unit section 100a, there are each above-mentioned 
sensor 51, i.e., an intake temperature sensor, the inhalation air content sensor 52, the accelerator sensor 55, 
the fuel pressure sensor 56, the air- fuel ratio sensor 57, an exhaust gas temperature sensor 58, 02 sensor 59, 
a knock sensor 60, the cooling coolant temperature sensor 62, the crank angle sensor 64, the gas column 
distinction sensor 65, the cam location sensor 66, and master bag pressure sensor 67 grade. Furthermore, 
there is oil flow control valve 50 grade for carrying out the hydraulic drive of the ignitor and the adjustable 
valve timing actuator 49 which are built in each above-mentioned actuators 6, i.e., a swirl control valve, the 
EGR control valve 27, the injector 29 for injection cylinder outside, fuel pressure change-over solenoid 
valve 39a, the canister purge control valve 46, and an ignition coil 48 as actuators connected to Maine 
control unit section 100a. However, it connects with the injector drive unit 101 of dedication, and drive 
control of the injector 28 for the injection in a cylinder is carried out by the control command from Maine 
control unit section 100a to the injector drive unit 101 . 

[0036] On the other hand, since an ETC power source is turned on and turned off, while the relay coil and 
relay contact of the ETC power-source relay 1 05 are connected, the throttle actuator 9 and the throttle sensor 
53 are connected to ETC control unit section 100b. ETC control unit section 100b drives the throttle actuator 
9 based on the signal from the throttle sensor 53 so that it may become the throttle opening according to the 
control command from Maine control unit section 1 00a. 

[0037] Various controlled variables are calculated based on the operational status which processes the signal 
from various sensor switches and is acquired, and it controls by ECU 100 so that the driving signal 
corresponding to a controlled variable is outputted to various actuators and the air- fuel ratio in the 
combustion gestalt according to operational status turns into an always proper air- fuel ratio. For example, 
engine target torque is computed from the accelerator opening as an operator's output request, and an engine 
speed, the optimal inhalation air content and the fuel oil consumption for realizing this target torque are set 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2006 



JP,2001-336439,A [DETAILED DESCRIPTION] 



Page 6 of 9 



up, and.while outputting the driving signal which corresponds to the injector 28 for the injection in a 
cylinder, the opening of a throttle valve 8 is controlled through the throttle actuator 9. 
[0038] In this case, although the auxiliary fuel injection within [ by the injector 29 for injection cylinder 
outside ] inhalation of air is used together in addition to the fuel injection into the gas column by the injector 
28 for the injection in a cylinder and improvement in startability is aimed at in fuel-injection control at the 
time of engine starting to which the atomization property of a ftiel gets worse If the rate of an assignment of 
the fuel oil consumption of the injector 28 for the injection in a cylinder and the fuel oil consumption of the 
injector 29 for injection cylinder outside is uniquely set up based on engine cooling water temperature etc. 
The inferior fuel of atomization will be injected from the injector 28 for the injection in a cylinder in the 
condition that the fuel pressure of a high-pressure fuel system is low, and there is a possibility of causing 
aggravation of startability and aggravation of exhaust air emission. 

[0039] for this reason, the thing done for an adjustable setup of the rate of an assignment shared with 
ECU 100 to the total demand fuel oil consumption demanded at the time of engine starting with the fuel oil 
consumption by the injector 28 for the injection in a cylinder, and the fuel oil consumption by the injector 29 
for injection cylinder outside, using fuel pressure of a high-pressure fuel system as primary parameter — 
final — a combustion chamber — atomization — good — a-izing fuel is supplied and engine startability and 
exhaust gas emission are improved. That is, ECU 100 has the function of the rate setting means of a fuel 
assignment concerning this invention, and, specifically, realizes the function by the routine shown in 
drawing 3 . 

[0040] Hereafter, the fuel-injection control by ECU 100 is explained using the flow chart of drawing 3 . The 
fuel-injection control routine of drawing 3 is a routine performed for every predetermined period, after a 
power source is switched on and initialized by the system (clearance of the flag except the data of a backup 
memory, or a variable value). 

[0041] In this fuel-injection control routine, it investigates whether control is under activation at step SI first 
at the time of starting after cranking of the engine 1 is carried out until it reaches a high-order detonation 
rotational frequency (for example, 500 - 600rpm). Consequently, when the engine has already detonated 
completely and control is completed at the time of starting, it branches from step SI to step S10, usual 
control of the injection in a cylinder only using the injector 28 for the injection in a cylinder is performed, 
and it escapes from a routine. 

[0042] On the other hand, when an engine 1 is starting tense Messrs. in step SI, it progresses to step S2 and 
the total demand fuel oil consumption Gf at the time of starting is set up for the cooling water temperature 
(engine water temperature) T of the engine based on the signal from the cooling coolant temperature sensor 
62 at read in and step S3 based on the engine water temperature T. The total demand fuel oil consumption 
Gf is the sum total fuel oil consumption of the fuel oil consumption (charge injection quantity of cylinder 
internal combustion) Gi injected directly into a gas column by the injector 28 for the injection in a cylinder, 
and the fuel oil consumption (fuel oil consumption outside a cylinder) Go injected by the injector 29 for 
injection cylinder outside within inhalation of air. 

[0043] Subsequently, it progresses to step S4 and the fuel pressure P of the high-pressure fuel system based 
on the signal from the fuel pressure sensor 56 attached in the fuel distribution tube 38 is read. This fuel 
pressure P is the pressure value which performed equalization processing etc. to the pressure pulsation in the 
fuel distribution tube 38 in the predetermined section. In addition, you may make it the fuel pressure P of a 
high-pressure fuel system predict the engine speed of high-pressure feed-pump 35c from engine operation 
conditions expressed to equivalence, such as an engine speed and demand fuel oil consumption, without 
using the fuel pressure sensor 56. 

[0044] At continuing step S5, it sets up by interpolation count etc. with reference to the rate map of an 
assignment based on the fuel pressure P of a high-pressure fuel system, the rate KR of an assignment, i.e., 
the rate, of the charge injection quantity Gi of cylinder internal combustion by the injector 28 for the 
injection in a cylinder to the total demand fuel oil consumption Gf. The rate map of an assignment predicts 
extent of the atomization of the injection fuel from the injector 28 for the injection in a cylinder at the time 
of engine starting based on the fuel pressure of a high-pressure fuel system. It is for setting up the charge 
injection quantity Gi of cylinder internal combustion which can acquire good atomization. The charge 
injection quantity Gi of cylinder internal combustion to the total demand fuel oil consumption Gf carries out 
comparatively the optimum value beforehand calculated by simulation or experiment, it is data-map-ized, 
and it memorizes as fixed data in the memory in ECU 100. 

[0045] That is, since it is premised on high-pressure fuel pressure, granularity of spray becomes coarse and 
the injector 28 for the injection in a cylinder is in the inclination for a atomization condition to get worse, as 
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shown in drawing 4 , when the pressure up by high-pressure feed-pump 35c at the time of engine starting 
etc. is inadequate. When the amount of supply of a certain fixed fuel is considered, it may mean that mixing 
with air is no longer performed efficiently, and the combustible-gas-mixture concentration near the ignition 
plug may fall, and lack of the atomization of the fuel at the time of engine starting may result in defective 
ignition (i.e., poor starting). In order to compensate this, when the fuel amount of supply is increased, 
generating of the soot (particulate matter) by combustion of dilution by the fuel of lubrication oil, a local 
fault rich mixture, and a drop etc. is caused, and there is a possibility that exhaust gas emission may get 
worse (HC and CO increase especially). 

[0046] In order to premise the injector 29 for injection cylinder outside on low-pressure fuel pressure 
(supply fuel pressure to high-pressure feed-pump 35c) and to inject a fuel on the other hand within 
inhalation of air, By the time the injected fuel reaches a combustion chamber, mixing with air and the time 
allowances for evaporation of a fuel are comparatively large, and under the situation that the fuel pressure of 
a high-pressure fuel system is declining, it is advantageous in respect of the atomization of a fuel to the 
injector 28 for the injection in a cylinder. Therefore, extent of fuel atomization is predicted with the rate KR 
of an assignment at the time of engine starting to which the fuel pressure of a high-pressure fuel system 
falls. In the situation that aggravation of atomization is expected, the charge injection quantity Gi of cylinder 
internal combustion by the injector 28 for the injection in a cylinder is relatively reduced to the total demand 
fuel oil consumption Gf. By compensating the insufficiency with the fuel oil consumption Go outside a 
cylinder within [ by the injector 29 for injection cylinder outside ] inhalation of air, finally fuel quantity 
required for engine starting and the level of atomization are secured, and engine startability is raised. 
[0047] As for the rate map of an assignment, the rate of an assignment of the fuel oil consumption Go 
outside a cylinder by the injector 29 for injection cylinder outside becomes large as are shown in drawing 5 
(a), and the rate of an assignment of the charge injection quantity Gi of cylinder internal combustion by the 
injector 28 for the injection in a cylinder has the property which becomes small and the rate of an 
assignment of this charge injection quantity Gi of cylinder internal combustion becomes small so that the 
fuel pressure P of a high-pressure fuel system is low. That is, while decreasing the fuel quantity injected 
from the injector 28 for the injection in a cylinder and preventing the effect by aggravation of the 
atomization of a fuel so that the fuel pressure P of a high-pressure fuel system is low, the good fuel of 
atomization is supplied from the injector 29 for injection cylinder outside. In addition, as mentioned above, 
in predicting the fuel pressure P of a high-pressure fuel system with an engine speed or demand fuel oil 
consumption, it enlarges the rate of an assignment of the fuel oil consumption Go outside a cylinder by the 
injector 29 for injection cylinder outside by making small the rate of an assignment of the charge injection 
quantity Gi of cylinder internal combustion by the injector 28 for the injection in a cylinder, so that an 
engine speed is low. 

[0048] Furthermore, in order to perform more precise control from it being dependent also on the 
temperature condition in the fuel injection into a cylinder, as for extent of the atomization of an injection 
fuel, it is desirable to use the temperature condition in the fuel injection into a cylinder as a parameter in 
addition to the fuel pressure P of a high-pressure fuel system. The temperature condition in the fuel injection 
into a cylinder can be represented with a fuel temperature or the temperature of an injection ambient 
atmosphere, and the engine temperature shown with engine water temperature or lubrication oil temperature 
or inhalation air temperature can be used for it as temperature of an injection ambient atmosphere. 
[0049] The engine water temperature T is used for drawing 5 (b) as a temperature condition in the fuel 
injection into a cylinder. It is the example which shows the fuel pressure P of a high-pressure fuel system, 
and the property of the rate map of an assignment created based on the engine water temperature T. As 
opposed to such fuel pressure P same from the atomization of an injection fuel getting worse that the engine 
water temperature T is low Make the rate KR of an assignment small, decrease the charge injection quantity 
Gi of cylinder internal combustion by the injector 28 for the injection in a cylinder, prevent the effect by 
aggravation of the atomization of a fiiel, the fuel oil consumption Go outside a cylinder by the injector 29 
for injection cylinder outside is made to increase, and the good fuel of atomization is compensated, so that 
the engine water temperature T becomes low. 

[0050] And after setting up the above rate KR of an assignment, it progresses to step S6 from step S5, the 
multiplication of the rate KR of an assignment is carried out to the total demand fuel oil consumption Gf set 
up previously, and the charge injection quantity Gi of cylinder internal combustion by the injector 28 for the 
injection in a cylinder is calculated (Gi<-GfxKR). Next, at step S7, the fuel-injection pulse width Tii which 
sets the injection time of the injector 28 for the injection in a cylinder is set up, and it sets to an injection 
timer. The invalid injection time for which it depends on the injector property and battery voltage of the fuel 
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pressure of a high-pressure fuel system and the injector 28 for the injection in a cylinder as everyone knows 
can amend the charge injection quantity Gi of cylinder internal combustion, and the fuel-injection pulse 
width Tii to the injector 28 for the injection in a cylinder can set it up. 

[0051] Then, it progresses to step S8 5 the multiplication of the complement (1-KR) of the rate KR of an 
assignment of the fuel oil consumption Go outside a cylinder by the injector 29 for injection cylinder outside 
of an assignment, i.e., the rate of a map setup, is carried out to the total demand fuel oil consumption Gf, and 
the fuel oil consumption Go outside a cylinder by the injector 29 for injection cylinder outside is calculated 
(Go<-Gfx (1-KR)). And by step S9, the fuel-injection pulse width Tio which sets the injection time of the 
injector 29 for injection cylinder outside is set up, and it sets to an injection timer, and escapes from a 
routine. The invalid injection time depending on the injector property and battery voltage of the injector 29 
for injection cylinder outside etc. can amend the fuel oil consumption Go outside a cylinder, and the fuel- 
injection pulse width Tio to the injector 29 for injection cylinder outside can set it up. 

[0052] For example, as shown in drawing 4 , it sets in the range not more than fuel pressure P0 in which the 
granularity of spray of the injection fuel by the injector 28 for the injection in a cylinder gets worse clearly 
to the granularity of spray of the injection fuel by the injector 29 for injection cylinder outside. When the set 
point of the rate map of an assignment is set as KR=0.0, as shown in drawing 6 (a) The whole quantity of 
the total demand fuel oil consumption Gf is assigned to the fuel oil consumption Go outside a cylinder from 
the injector 29 for injection cylinder outside after engine cranking initiation until the fuel pressure of a high- 
pressure fuel system amounts to P0. Namely, as shown in drawing 6 (b), when the injector 28 for the 
injection in a cylinder and the injector 29 for injection cylinder outside share from immediately after 
cranking and a fuel is injected like before, Although a fuel will be supplied in the field shown with the slash 
of drawing 6 (b) in the condition with the inferior atomization of the spraying fuel from the injector 28 for 
the injection in a cylinder since the fuel pressure of a high-pressure fuel system is low By control by this 
gestalt, engine startability is raised because the fuel pressure of a high-pressure fuel system suspends the 
fuel injection by the injector 28 for the injection in a cylinder in the field not more than P0 and injects a fuel 
relatively within inhalation of air from the injector 29 for injection cylinder outside with good fuel 
atomization. 

[0053] Then, the rate KR of an assignment set up on a partition ratio map becomes large continuously with 
the rise of fuel pressure until it will usually reach the setting pressure in control, if an engine speed goes up 
with the passage of time, the rotational frequency of high-pressure feed-pump 35c rises with the rise of this 
engine speed and the fuel pressure of a high-pressure fuel system rises. Consequently, while the fuel oil 
consumption Go outside a cylinder from the injector 29 for injection cylinder outside decreases gradually, 
when the charge injection quantity Gi of cylinder internal combustion from the injector 28 for the injection 
in a cylinder increases gradually and is finally set to rate KR=of assignment 1.0, the whole quantity of the 
demand fuel oil consumption Gf turns into the charge injection quantity Gi of cylinder internal combustion 
from the injector 28 for the injection in a cylinder. That is, by switching to the friel injection from the fuel 
injection within [ by the injector 29 for injection cylinder outside ] inhalation of air to into the cylinder by 
the injector 28 for the injection in a cylinder gradually, step-change of the fuel amount of supply is 
controlled, and while improving engine stability, aggravation of exhaust gas emission can be prevented. 
[0054] In this case, in engine starting at the time of very low temperature, evaporation of a fuel may fall 
remarkably and the fuel supply only by the injector 28 for the injection in a cylinder may become difficult 
under the situation of needing the great fuel amount of supply. When such a problem is predicted, in the fuel 
pressure range and engine water temperature range in which the fuel supply only by the injector 28 for the 
injection in a cylinder becomes difficult, it can be easily coped with using the rate map of an assignment 
based on the fuel pressure and the engine water temperature of a high-pressure fuel system by making the 
whole quantity of the total demand fuel oil consumption Gf into the fuel oil consumption Go outside a 
cylinder from the injector 29 for injection cylinder outside. 

[0055] Furthermore, under the above very low temperature, although it does not result [ from the injector 28 
for the injection in a cylinder ] in the lack of fuel oil consumption, since the fuel oil consumption of the 
injector 28 for the injection in a cylinder becomes excessive to the regurgitation capacity of high-pressure 
feed-pump 35c, delay may occur in a high-pressure fuel system-pressure rise. Also in this case, by 
controlling the fuel oil consumption from the injector 28 for the injection in a cylinder at the time of a low 
fuel pressure with the low contribution to combustion Raise the fuel pressure of a high-pressure fuel system 
quickly, can realize atomization of the injection fuel from the injector 28 for the injection in a cylinder in a 
short time, and the contribution to combustion controls a low useless fuel. Generating of the soot (particulate 
matter) by combustion of dilution by the fuel of lubrication oil, a local fault rich mixture, and a drop etc. can 
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be prevented beforehand, and improvement in exhaust gas emission can be aimed at. 
[0056] 

[Effect of the Invention] As explained above, according to this invention, at the time of engine starting, in 
consideration of the atomization condition of the fiiel injection into a gas column, the rate of an assignment 
of the fuel oil consumption into a gas column and the fuel oil consumption within inhalation of air can be set 
up appropriately, and improvement in engine startability and improvement in exhaust gas emission can be 
aimed at. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[0 0 2 7] Mtc, tt^<D/<^0«»»E»3 8 ICS 
i^5MEE^^^7'7yty7'y 3 9W\ «K» 
JE*««fty -f K# 3 9 a <DA*#- HB^*»7 ^ 

3 9 b«r^L-C«»5>E»3 8tc»«*ii,St# 
40 (C x ^M^W^^ 3 9 bOAPOT-^y 7^739c$: 
*Lt^/*-^ 3 9 d#»«£;h,3#fi£fctto-^ 
5 e o:^^^Sj^tC{i N = y hlOOIC 

.toTWE^^V K#3 9 a ffi 

BE7^>-3 7^ffA^U-^4 0^lt»^V 

^ 3 o— ^-r^^$it5wi:-eii5ffi7-r >-3 

[0 0 2 8] 3 0rt«>3SR|g^^€rfttt} 

jo ^t«tpi:, ^a»4 2 3&«jiai*n, ^— w*m 
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[0 0 2 9] xy^yi ^iXD y K2<D# 

^4 7^ga^$tv, ^-^U<D^jkzfy^4 7 (C, -f 

*&ftmi-z>&^^-c;i'4 8frmn£*ix\,^z> 0 £ 

h i o o^fcoffi»«#-ef^»i-s^^7n-fiiai# 
[0 0 3 0] ft^, aiCttlBtrlfcUli-afcfeo-fe^iMBI 
i 2icsMaa-fe>"»-5 1 tfa&siv sr«*i 

OOxr^yiJ'^ 1 2 0fiT»fLiCfi N *y h!7-f-f j&VN 

2#^Si*;ft-Cv^o ^n-/ h7U2K«r -fields 

[0 0 3 1 ] -*0/<^^0«»5>E*3 

:ofcfe«3W<-^ l 7<DTffiWlZ\ s NOxSi 
[0 0 3 2] — xyi/yioi/Uy^D^^ i a 
Tkffl*:'* 6 2astt£$2h/cv^*. ^^v^ 1 o 

2IlJIEi-S»ft*A^-yoKBJrft1»JHJSij-fe^f-6 5 



(5) 2001-336439 
[0 0 3 3] ^(Dx-lsiS^HZtertZ-t^y- • 

t^iT-w^x^h (ecu) i ooicsaasix-cis 

•5, y fg^ ^> (7)f| t $r E C U 1 0 0 "C^I U t ^» 

-f 5o *iH<^ECU 1 0 0ti\ ^^i/^l <D*&g) • * 
tf£f(D3i>'^^ffl<®$:?f 0*4 >>&\ffl=>-=-<y hUl 0 0 

/0 *o y WufB»&fr5 ETCMPa^y h»l 0 0 b t 

H*MIHfli«rdtfSj|IBHsMff. A*B**JfflfflU EGRI'J 
«U BT*^<^^^ ^ ^^fB9»*^JIff U ETCMW 
«yh«i0 0bm ^oyh/U7^fax-^9 

[0 0 3 4] J-'O'fflfflzL^y hUl 0 0 a ICte, flBrt 

i ^ y M o 1 is««SiiT*5 ?) , -O^* 

^«B«yM0 1^«»«rON, OFFfSfc 

>K W^^3 1— <E>m2I£rON, OFFtSfcfcO 

*»#^y u-1 o 3 coy >r 

[0 0 3 5] ^-O^iJ^xl-v, rtlOOa l£» 

7-, 8, 02*t>-^5 9, /y^ir^ir 

50 6 0, »a*fltyf6 2, ^7^ft-fe^f 6'4, ft 
«*0»J-fe>*6 5, ^AffiBir^f-6 6. St/, 
— ^y^ffiA-fe^e 7&i>*hZ> 0 MIC t'O'Mm^ 

iS)#6, EGR«M#2 7, %W&S&m<<^V*2 9 2 
9, «SWEE*WlRy uy-f K#3 9 a, ^r-Y-^^y<- 
^J»#4 6, M^^;M8(:i^I^5>{m 
^ % pj^^/uy^^ ^ y^7^f 3 x-^ 4 9 «r»j£^ 

ooa ^is=c? mo i^ow»ie 

[0 0 3 6] — ETCB»«y h^51 0 0 btd 

ETClI^rON, OFFi-^,^ae>, ETCliy 
U-l 0 5<DV U-a^/U'&^y H»A«ltSJl5 

1^5 3d5«tt$ixTV^ 0 ETCMK«yhai0 0 

bit > ^ y h« l o o a oi»S*t 

50 1&C1tXu<? h^mmtttZZo. ^ny^tyf5 
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[0037] ECU10 Otlt • 
[0 0 3 8] Z(Dm&, «»»*M»fc*5V*Ttt. 

[0 0 3 9] Z(Dittb, Ecuioom -i^yft 

2 8lc:±5*»i»ti#*i«^i««tfli^>^ 
xi> ^ 2 gia^MWtir^to^^, ft 

chr\ i»»ic:«ISirti:TObwSMiW%ffi 30 
-fSo i"4*>t>. ECUiOOli, 

[0 0 4 0] JEilT. ECU 1 0 0 J:S«SW«i*»J»^ 
^V^T, ©3<£>:7u-^- h&^TRW-TS. (213 

[0041] $tei\ * 

MHsllisK 5 00-6 0 0 rpm) t£i§i-S * 

ttU ISrtWit/tK 9 2 8 0^«rfflv>fcf8rt« 

[0 0 4 2] — ^ x ^fy^Sl KUfcV^T, 1 



4#M 2001-336439 
70 

SG f SrRSi" 5o &S**mU**G f 
^^x^^2 8 Id J: 0ftfBrtlwil[«i«lt$ix5K» 
(ttrt]ft*H»«t*) G i t, tt***«B-f 

JS{b«!fa*S:*UfeJEA«-e*>So 

ffi^-f — KsK>^3 5 c (D\z}mgc&S$ffilzmi-^^\S^ 

[0 044]«<^f^S5m ft£a«»*0*» 
MSG f K«i-sttrtPM«B>f * * 2 8 l£«fc fcfiS 

rt*»****G i ©«*rftto%»a*KRtr*tnMHi 
W\te*k&m-<>is^? * 2 8d*fcoi>tit«»«-(o««[^bo 

»fc J: D3R^fe*l««r^S*«»PtW*G f 

cu i o o f^(t?^ ^ y t L-ciatgL-c*3 

[0 0 4 5] i-fc*>t>, * * 2 8 

i^©SiJE7-f-K^^3 5 c K«fc£#JE#^# 

M{b hcwcoW) -TSjR^fcSo 

[0 0 4 6] «^*l*ffl-r ^ ^ 2 9 fi, 

£EO*»BEA (ilJE7^-K^3 5c^M«8 
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*J8»*»ftG f IC»UT«rt**rffl-r ^x^^ 2 8 
fc**«l*9«»«»*G i fctt»tt»Ci*feU ^<£>^£ 

[0 0 4 71 H5 (a) ^^-Ti 5>a*^s/^ 70 

* * 2 8 IE J: 5« rtl»»*«*G i <D&&m&'\* £ 

llttatLfcJ: Kffi«»*©JB»JEApfccn>i>>|g| 20 

2 8l^i:Sffirt«J|5F*»*G i <7>#fi*£:/h£ <1"£^ 
KG o < 1-5. 

[0048] h^. »»as»o«ttfeft<oa*tt v isrt^ 

^«»«4tJ-i3it5ffla«lB^tttflFi-srid^, «fc 

p«-SD^r«rt^o«»*i*^jtstaft*iB*^7^ 

[0 0 4 9] EB5 (b) ti, OjjR5|5|.*|ttC*3lt5 
2>Pfc:*tU 3i>^>*aTdSffi:<*sa, ^i$KR 40 

[0 0 5 0 ] ^ IT, l^il©»KR ^t£j£ Lfcfg 

fe^K*«S»«»*G f l^»a*KR«:*Jf LTffirtt 

a*«-f * 2 8lcJ:%ffiAJ|ftl6HIN*G i 

5 (G i <-G f XKR) . ftfc, ^T^S 7 T\ f§5ft 

mmm-ds^^?* 2 s^mmm^^^^nmM^ so 
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12 

^iT i i U *W^-f^l:tyH5 0 ®^ 
•ItJB-l' >v>x: £ * 2 8 tEM1-SJ&^*f^/u;**lT i 
i tt. «;ttf. S^^^WfiG i /ieSntf>«fc 9 Mils 

>*J>=.$ *m±AXfi'<v? D «£Etwft#1"5«l3a«M^F 

[0 0 5 1 ] *<DfiL ^^y^S8^Jt^ £K#««- 
«&ffiG f IE. ffiJMMt/B-f >v>^ * * 2 9 \Z J: £f§^ 
WfltfG o <D$^P1-ft*3*>^ ^IS^^fe^K 

R^ffiifc (l-KR) ?rS?U «^Wttt«^^*^ 
^2 9l:J:5M«R«lilGo«:*«)5 (Go<-Gf 
X (l-KR) ) 0 ^Lt, ^f^S9^ f«>«4* 
^29 o*Wi*MS:^«)««R»*l*/<;u^ 
BTiotRSU ^fc-fcy h UT^-^^Sr 

&lt5 0 fi^ffi-i' y^x^ ^ 2 9 I:«t5*ftt« 
/<>U**IT i olt MKmjHiGo^ flf 

^*«^^x^^ 2 9^y^x^^»tt&^y 

[0 0 5 2] 19 4 1^1" £ 9 ffirt»l*ffl>f 

2 8^J:5«^^Pf»«^^fS^Pg|*^ 

e>*wc»<b1-s^»3|s^ffi^po^To|fiHtc*3v^r. #s 

*^:7<DS9:3£ffi£:KR=0. OtcKSU^S^ El 6 

(a) t^1-J:5^ 3i>^>^9>^>^BB»a. B5 
EE«»^(D«R»ffi^dspo^1-S*-CoM. 

**»M**G f <D^*3&5«^W«t«W * 2 9 

©«^«»*»1G o t»j 9 St fcH<5. 1-**?fe, ffi 
^coipt-, BI6 (b) Jc^1"J: 9 K\ V v^^^/Vm. 

&t>> isis^t* 2 s £f^«#*;s-r 

* ^ ^ 2 9 t t»a L t*»S:*»t5»*, i6 

(b) <7>«j»t^i-ffi«-ett, i«ff«S»*<o«iJ|sfjE^d5 

0«To««-t?tt«rt»*t«-f 2 8 IE J: 5^ 

2 9*»feKftffrt^*»*ri!t»1-5Clfc 
-C % 3i>v?^Ktt^^]_b$it6o 

[0053] ^co^. nm<o&mkm^^*s>>mmk 

-K^^^3 5 cO0lto»^±#Uria5JEJ«»*<Z>«S» 
JE^^_t#1-5^:, I*W»WR£E*lcat54-C 
cora, ^ia^?/nri;oT^$tu-5^&^KRd5«S 

«^»«*«W^*^^2 9d^(OlS^«!5S.«4**Go 
dS»^IC«/^1-^— ttrtlJUtffi^^^*^ ^ 2 8^ 

6>^«rt«SW»l**G i dS^^^lfJpL, S^^^S 
$KR=1. Ofciofctf, S*Wg»tGfO± 
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G i bftZo 1-fcfc>*>, 2 9K 

[0054] z(Dm&. ffi(g:^a^o3l^^>'^l^,|c^v^ 

So 

[0 0 5 5] EK* _b57g(D «£ 9 tt«(fi;?&T-cra\ 
IS rtftWE-f^ 2 8<DJttJ|StPt*t»dSia*i:45 
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[0 0 5 6] 

[*«©»*] W-h«ttMUfcJ:5Jw*«M{cJ:ixtf, = 

[Ell] x^>«Mo»|«aH 

[B2] ift^tt*<z>Xttl9 

[El 3] JRWftttttlfli/i'- u-^- h 

[H4] «S»ff*t«lttt€l^o§>««:*-J-ttWH 

[El 5] j>S*^y^<DKWBa 

[El 6] ttrt«#*«*«. ffi* 

1 ttrt«M»xyi;y 

2 8 ffirtRB**^-0^^^ 
2 9 ttrt*fcMB-f VS**** 

1 0 0 «?mmi« (iftds*st») 

P KEEITOXoJftffE* 
KR ^fi* 
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F*-A(#%) 3G066 AA02 AA13 AB02 AD10 AD12 
BA03 BA14 BA26 DA01 DB01 
DC09 DC13 DC14 DC18 
3G301 HA01 HA04 JA12 JA14 JA21 
JA24 KA01 KA02 LB04 LB05 
MA11 NC04 ND04 ND42 NE01 
NE06 PB01Z PB082 PE08Z 
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